Objective : We have observed, anecdotally, that the incidence of primary spontaneous intracerebral hemorrhage (sICH), as well as spontaneous subarachnoid hemorrhage, varies in accordance with seasonality and meteorological conditions. This retrospective single-hospital-based study aimed to determine the seasonality of sICH and the associations, if any, between the occurrence of sICH and meteorological parameters in Incheon city, which is a northwestern area of South Korea.
INTRODUCTION
Spontaneous intracerebral hemorrhage (sICH) accounts for 8-13% of all strokes and can result from a wide spectrum of disorders, including hypertension.
In addition, compared to ischemic stroke or subarachnoid hemorrhage (SAH), primary sICH is more likely to result in death or major disability.
2)3)
Several primary risk factors of sICH have been identified, including high blood pressure (BP), tobacco use, use of some drugs and/or alcohol, old age, and female gender. 7)12)19)24) However, the relationship between seasonal variation and/or meteorological parameters and spontaneous SAH (sSAH) is unclear, and a few studies have attempted to demonstrate an association between the incidence of sICH and sea- The aim of this study was to determine if any of the meteorological parameters, such as local temperature, atmospheric pressure, humidity, and daily temperature range, influence the risk of sICH in Incheon metropolitan city, which occupies a wide area of the western seacoast and many islands in the northwestern region of South Korea. Concurrently, we tried to determine whether the risk of sICH was associated with seasonality.
METHODS
We analyzed data of patients from a tertiary referral emergency center, which is the only level I regional Table 1 The association between the number of admissions due to sICH and season was not statistically significant ( Fig. 1) . Table 2 and Fig. 3 .
RESULTS
Despite the findings of no seasonality or annually recurring patterns in the average monthly admissions due to sICH, the possibility that the weather can influence the average monthly sICH-related admissions cannot be excluded. Therefore, the association of changes in the local temperature, atmospheric pressure, humidity, and daily temperature range with changes in the average number of monthly admissions due to sICH, during the study period for 3 years, was separately measured for each weather parameter ( Table 2 , Fig. 3 ). were not associated with monthly admissions due to More recently, Shin et al. 19) reported in their single institute-based study that winter was the most common season for the occurrence of sICH. Inagawa 12) also stated in his population-based study that winter was the most common season for sICH among men belonging to a subgroup of younger patients (age ≤ 69 years) and a hypertension-induced subgroup; however, there was no significant seasonal pattern in women. Contrary to these reports, the present study revealed that, although there was no significant difference, spring was the most common and winter was the least common season for monthly admissions due to sICH (Fig. 1) . While the exact reason for this difference remains unknown, we presume that it is due to differences in regional climate, such as the daily temperature range, and risk factors for sICH in the enrolled patients in each study. We further hypothesize that the high temperature range is more influential than the low absolute ambient temperature, as it can cause hemodynamic instability and eventually lead to sICH.
BP, blood viscosity, serum lipid levels, sympathetic nervous system activity, blood clotting time, and fi- 
CONCLUSION
In our study, the number of admissions due to primary sICH did not vary significantly seasonally or in association with the local meteorological parameters.
However, the daily temperature range tended to affect the number of admissions due to sICH. Although our results were not statistically significant, prospective multi-institutional or global studies that include hospitals located in regions with varying latitudes and seasonality should be conducted to investigate the association between sICH incidence and meteorological parameters such as daily temperature range.
